After suitable normalization the asymptotic root value W of a minimax game tree of order b ≥ 2 with i.i.d. input values having a continuous, strictly increasing distribution function on a subinterval of the real line appears to be a particular solution of the stochastic maximin fixed-point equation def.
def.
= (1 − (1 − x) b ) b and α denotes the unique fixed point of g in (0, 1). This equation, which takes the form F (t) = g(F (t/ξ)) in terms of the distribution function F of W , is studied for a reasonably extended class of functions g so as to encompass more general stochastic maximin equations as well. A complete description of the set of solutions F is provided followed by a discussion of additional properties like continuity, differentiablity or existence of moments. Based on these results, it is further shown that the particular solution mentioned above stands out among all other ones in that its distribution function is the restriction of an entire function to the real line. This extends recent work by Ali Khan, Devroye and Neininger (2005) . A connection with another class of stochastic fixed-point equations for weighted minima and maxima is also discussed.
Laws of large numbers for epidemic models with countably many types.
A. D. Barbour (Joint work with Malwina Luczak)
Universität Zürich email: a.d.barbour@math.unizh.ch
Many epidemic models can be formulated naturally as density dependent particle systems with mean field interactions. T. G. Kurtz (1970-76) gave a general theory, including laws of large numbers and central limit theorems, for finitedimensional systems; Ch. Léonard (1988) introduced an explicit spatial component. However, models of parasitic infections give rise to systems with countably infinitely many types, in that hosts are naturally distinguished according to the number of parasites that they carry. In this context, even laws of large numbers can be difficult to establish, and are usually only proved using special properties of individual systems. In this talk, we shall discuss an approach which works in some generality, and gives a rate of approximation for the law of large numbers in an l 1 -norm.
From regeneration to escape the extinction in population experiments The idea of applying branching stochastic processes with immigration as models for population and re-population experiments with different kinds of species stemmed from the problem of estimating the waiting time to the successful experiment. It is worth mention here that by "waiting time to a successful experiment" we understand the time elapsed before the beginning of that newly introduced population which survives in this environment. Previous works, exploring Bienaymé-Galton-Watson and Bellman-Harris branching processes, are generalized for a special class of age-dependent processes allowing immigration. To estimate the probability density functions of the life cycle and the waiting time to the successful experiment, software which allows input of a mortality density and a special form of reproduction law, was developed. Consider a Galton-Watson process Z(n), n = 0, 1, ..., with k types of particles which evolves in a random environment, generated by a sequence of independent identically distributed random variables. Let T i = min {n ≥ 1 : Z(n) = 0} be the extinction moment of the process given that at time n = 0 it is initiated by one particle of type i ∈ {1, ..., k}. Assuming that the mean matrices of all possible environmental reproduction laws have a common positive left eigenvector and the associated random walk satisfies the Doney condition, we study the asymptotic behavior of P(T i > n), i = 1, ..., k, as n → ∞. The bisexual Galton-Watson process is a discrete time branching model that is well-suited to describing the probabilistic evolution of populations where females and males coexist and form couples (mating units) which reproduce independently with the same offspring probability distribution. There have been studies of its extinction probability, limiting behaviour, and statistical inference. Two recent surveys of the literature associated with the bisexual Galton-Watson process are given by Hull (2003) 
Strong consistency in stochastic nonlinear regression models
Christine Jacob UR341 INRA, F-78352 Jouy-en-Josas, France email: christine.jacob@jouy.inra.fr
We consider the Conditional Least Squares Estimation (CLSE) of the unknown parameter θ ∈ R p of a general stochastic regression model Y n = f n (θ)+η n , where Y n is F n -measurable, η n is a martingale difference such that sup n E(η 2 n |F n−1 ) < ∞, and F n−1 is generated by {Y k } k≤n−1 , {E k } k≤n , E k being an exogenous process such as environment or covariables. Many well-known models such as nonlinear regression models, autoregressive processes (ARMA,. . . ), size-dependent branching processes, regenerative processes, may be written according to this type of models. In the particular case of a linear deterministic regression model f n (θ) = θ t W n , it is well-known that lim n θ n a.s.
= θ is checked under the sufficient and necessary condition lim n n k=1 W k W t k = ∞ (Lai, Robbins and Wei (1979)). We generalize here this condition to any nonlinear stochastic regression model. Individual-based models are a "bottom-up" approach for calculating empirical distributions at the level of the population from simulated individual trajectories. We build a new class of stochastic processes for mathematically formalizing and generalizing these simulation models according to a "top-down" approach, when the individual state changes occur at countable random times. We allow individual population-dependent semi-Markovian transitions in a non closed population such as a branching population. These new processes are called Semi-Semi-Markov Processes (SSMP) and are generalizations of Semi-Markov processes. We calculate their kernel and their probability law, and we build a simulation algorithm from the kernel. The starting point of this work was the modelling of the propagation of a disease (stochastic process) in a branching population with interactions (nonbounded random graph).
Paths to extinction
Peter Jagers Mathematical Sciences, Chalmers University SE-412 96 Goteborg, Sweden email: jagers@chalmers.se
Extinction is basic in evolution and population dynamics. Obviously, it can come about in an abundance of ways, a few patterns, however standing out as archetypical. Arguably the most fundamental of those is that of intrinsic natural extinction, i.e. extinction simply caused by subcriticality of reproduction. We consider large, subcritical, non-lattice branching processes and describe their time and path to extinction. We may also touch upon other patterns, like that of extinction caused by overexploiting resources, and the role of inbreeding.
Statistical inference for plant population dynamics using partially observed multitype branching processes Oilseed rape (Brassica Napus) is a well developped crop in Europe. This species is able to grow outside cultivated fields and possesses numerous populations observed on field margins or on roadside verges. The release of genetically modified oilseed rape may involve some undesirable effects for the environment: the risk of transgene spread is amplified by the presence of abundant feral populations of oilseed rape growing on the road verges. In order to study the dynamics of these populations, a ground survey has been conducted in an agricultural region of oilseed rape production, Sélommes, located in the center of France: almost each month from 2001 to 2003, feral oilseed rape populations have been observed on 3 roads and 3 paths. Each population is accurately described with count data containing the populations sizes in each stage of their development. We use multitype branching processes with immigration in one type to model the dynamics of these stage-structured populations. We first study the parametric inference for multitype branching processes in this context. However, in practice, a new problem occurs when modelling the population dynamics of feral oilseed rape. Some stages (i.e. types), necessary to derive consistent estimates for the parameters of these multitype branching processes cannot be observed. This is not a peculiar situation. It is indeed a quite generic problem for many population dynamics models. This is to be linked to statistical inference for state-space models, although this problem does not belong to this class of models. This leads to new estimation problems. We develop a general framework to study the parametric inference for these partially observed multitype branching processes. We then apply it to a first specific case: the Poisson case. We obtain results that shed light on the various questions addressed here. We use simulated data departing from this model and study the performances of this theoretical approach. Results are really good. However, results are not quite satisfactory when applied to the feral oilseed rape data. This has required further work.
Keywords : oilseed rape, populations dynamics, stage-structured populations, multitype branching processes, immigration, statistical inference, partial observations. Our main idea is to control one branching process by means of another branching process. We start from the Sevastyanov and Zubkov's model of controlled branching process, where
Alternating Branching Processes
We propose here the following autoregressive type control
The innovation sequence η n consists of i.i.d. random variables representing the immigration particles. The fractional thinning operator ⊗ is introduced by Steutel and van Harn as the "discrete multiplication". The purpose of the paper is to introduce this approach of testing the particles and to separate the branching mechanism from the random environment. Spatial branching processes describe a system of "particles" with the phenomena of motion and multiplication. The principal assumption is the independence of the evolution of particles. We consider the generalized age-dependent branching process characterized by the motion of the particles X(t), t > 0 ; its life-span L(τ ), τ > 0, and the offspring number η(u), u > 0. In general, the integer-valued measure η depends on the age "u" of the parent-particle at the splitting time.
Sevastyanov's model with motion of the particles
We suppose that L(τ ), τ > 0, is a Lévy process called subordinator : a right continuous increasing stochastic process on R + having stationary independent and positive increments with initial point being the origin. For a fix τ , the couple (L(τ ), η(L)) gives the Sevastyanov's branching mechanism. If the offspring number η does not depend on the age "u", we have the Bellman-Harris branching process. The motion X(t), t > 0, is a time homogeneous Markov process on R d independent of the life-span process L(τ ), τ > 0.
The talk deals with Bienaymé-Galton-Watson branching processes subordinated to a certain renewal process. This model was introduced and used by T.Epps as a model of daily stock prices. The talk concerns the properties of these processes from the viewpoint of the theory of branching processes: The asymptotic formulas for the first two factorial moments and for the probability of non-extinction are proved. A non-degenerate limit distributions are also obtained. In a recent paper by González, Hull, Martínez and Mota (2006), the inheritance of a Y-linked gene with alleles R and r in a population with both females and males is modelled using a two-type bisexual branching process. It is also assumed that the reproductive distribution associated with the R allele can differ from the associated with the r allele and that females prefer to mate with a male having the R allele rather than with a male with the r allele. Under these assumptions these authors provide some conditions for the extinction and/or survival of both genotypes in the population. In this work, we continue this research by studying the rate of growth of each genotype, provided its extinction has not happened. The rate of growth of a genotype may depend on whether the other survives or becomes extinct and, in general, both genotypes present different rates. We also investigate some conditions for the simultaneous explosion of both genotypes to have positive or null probability. 
